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In 2002 the color digital holography was presented [Yamaguchi et al. (2002), Kato et al. (2002)]. Using three 
different wavelengths (442, 538, 636 nm), three digital holograms were registered in series. Each hologram was 
obtained using only one wavelength. Then three monochromatic images of the object were numerically 
reconstructed and interpolated in a single color picture. Since that time, scientist demonstrate many novel and 
interesting results in the color digital holography. In [Zhao (2008)] recording and reconstruction of a color 
holographic image by using digital lensless Fourier transform holography was demonstrated. In [Tankam et al. 
(2010)] the method of digital holographic recording and reconstruction uses a stacked color image sensor was 
proposed. In [Desse et al. (2008)] digital three-color holographic interferometer was designed to analyze the 
variations in refractive index induced by a candle flame. Color holograms were recorded with a three layer 
photodiode stack sensor allowing a simultaneous recording with a high spatial resolution. The method uses spectral 
estimation technique was proposed in [Xia et al. (2011)]. According to the technique, the continuous spectrum of 
object estimated and the color reproduction is improved. In [Kiire et al. (2012)] color digital holography utilizing the 
Doppler Effect was proposed. The time variation of holograms produced by superposing images at three 
wavelengths is recorded using a high-speed monochromatic imaging sensor. Reconstructed monochromatic images 
at each wavelength are combined to produce a color image. In [Ito et al. (2012)] a color digital holography using 
four recording wavelengths to improve the color reproduction of 3D-imaging of objects was proposed. Four lasers 
operated at 473, 532, 561, and 633 nm used to demonstrate technique experimentally. In [Lesnichii et al. (2013), 
Cheremkhin, Lesnichii et al. (2014)] two methods for improving the quality of color digital holograms were 
proposed. Holograms are registered by camera with color filter array. By choosing the lasers wavelengths, spectral 
responses at which for complementary color channels are minimal, reconstruction quality can be increased for 10 
times. In [Funamizu et al. (2014)] a method for the speckle pattern suppression on the reconstructed image 
proposed. Authors use vibrator to introduce random temporal fluctuations in the multi-mode fiber and then register 
holograms in three colors. As result, zero-order term and twin image were significantly reduced. In [Memmolo et al. 
(2015)] showed that 3D-scene can be coded by joining different objects by combining multiple optically recorded 
color digital holograms. Authors proposed an effective framework to create dynamic color holographic 3D scene by 
using a generalization of affine transformations adaptive scheme aided by a speckle reduction method. 
Thus, in the majority of the considered papers (e.g., in [Yamaguchi et al. (2002), Xia et al. (2011), Memmolo 
et al. (2015)]) monochromatic holograms were used for color image reconstruction. This work aimed to the opposite 
task. We consider simultaneous registration of color digital hologram for obtaining of monochromatic reconstructed 
images with better quality. To register color digital hologram formed by laser radiation on multiple wavelengths 
simultaneously a color camera should be used. In our case it was a CMOS sensor with Bayer’s filter array. 
2. Recording of the digital holograms 
Off-axis Fresnel digital holograms were optically recorded. Holograms had 1536×2048 pixels. Pixel size was 
equal to 1.4×1.4 ȝm2. Setup for digital off-axis Fresnel holograms recording is shown in Fig. 4. Three single-mode 
laser sources were used: 
x Lasos VLD F-415-50-pvc, with 417.5 nm wavelength; 
x Lasos GLK-532-20-0,7-2 with 532 nm wavelength; 
x Lasos RLD F-638-50-pvc with 634.9 nm wavelength. 
Laser divergent beams passed through the triple wavelength multiplexor and divided by beam-splitting cube 1 on 
object and reference beams. Part of the beam that reflected from the diagonal surface of the cube 1 is object beam. 
Part of the beam that passes through the cube 1 is reference beam. The reference beam reflects from mirror 2, 
reflects from diagonal surface of beam-splitting cube 4 and comes into a digital camera. The object beam reflects 
from the object 3, passes through the cube 4 and reaches the digital camera. The experimental setup allows to record 
holograms in the reflection configurations. 
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